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Pharmagene 
Raises More 
Capital for 
Research on 
Human 
Tissues 

By Sophia Fox 

"W^harmagene, the Royston, 
i-^UIC-based biopharmaccuti- 
JL cal company specialising in 
the use of human btomaterials for 
drug discovery research, has raised a 
further £5 million from a group of 
investors led by 3 i and Abacus 
Nominees. The funding will enable 
the company to expand both its 
human biomaterials collection and 
its capabilities across a range of pro- 
prietary platform technologies. 

Gordon Baxter, Ph.D., 
Pharmagene^ cofbunder and chief 
operating officer, claimed "by the 
end of this year Pharmagene will 
have access to the largest collection 
of human RNAs and proteins any- 
where in the world, and a range of 
innovative, yet robust technologies 
SEE PHARMAGENE, P. « 



Perkin-Elmer Acquires PerSeptive to Expand 
Its Capabilities in Gene-BasedDrug Discovery 



By John Sterling 

Pertdn-Elmer's (PE; Norwalk, 
CD decision last month to 
acquire PerSepttve Bio- 
systems (Framingham, MA) via a 
$360 million stock swap was 
designed to strengthen PE in terms 
of broad capabilities in gene-based 
drug discovery. The company* 
main goal is to develop new prod- 
ucts to improve the integration of 
genetic and protein research. 

"This merger will enhance our 
position as an effective provider of 
innovative, integrated platforms 
enabling our cus t omers to be more 
efficient and cost-effective in bring- 
ing new pharmaceuticals to mar- 
ket," says Tony L. White, PE* 
chairman, president and CEO. "The 
combination of our two companies 
should bolster our presence in the 
lite sciences, [and it is our] belief 
that we must take bold action now 
to lead the emerging era of molecu- 
lar medicine with leading positions 
in both genetic and protein analy- 
sis" 

A driving force behind the 
merger is the vast amount of genct- 




Antw- 
Elmer 
actjuired 
PerSeptive 
Biosysttnw 
for $360 
million to 
obtain new 
technologies 
in mass 
spectrome- 
try, biosepa- 
rations antt 
purification 
for product 
development 
projects, 
spanning the 
range from 
genomics to 
protconucs. 



FDA OKs Genzyme's Carticel 
Product for Damage to Knees 
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G«nzyme Titsue Repair 



Cell Processing 



Carticel. which was approved for the repair of clinically significant, symp- 
tomatic cartilaginous defects of the femoral condyle (medial lateral or 
trochlear) caused by acute or repetitive trauma, employs a proprietary 
process to grow autologous cartilage cells for implantation. 



By Naomi Pfelffer 

The FDA has approved a knee- 
cartilage replacement product 
made by Genzyme Tissue 
Repair (Cambridge, MA), a track- 
ing-stock division of Genzyme 
Corp., for people with trauma- 
damaged knees. 

Carticel'" (autologous cultured 
chondrocytes) is the first product to 
be licensed under the FDAs pn> 
SEE GENZYME, P. 6 
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ic information about human dis- 
ease that is being accumulated by 
researchers and biotech companies 
working in the area of genomics. It 
is becoming increasingly obvious 
that these data need to be comple- 
mented with technologies for 



studying proteins and protein net- 
works — a field known as pro- 
tcomics {see GEN. September I. 
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PE officials, who claim that 
MALDI-TOF (Matrix Assisted 
SEE ACQUISITION, P. 10 



Strategies for Target Validation 
Streamline Evaluation of Leads 



By Vlckl Closer 

A eada Biosciences (Rich- 
f\ mond, CA) last month 
X ^announced its first agree- 
ment with a major pharmaceutical 
company, signing a deal with ED 
LlOy (Indianapolis, IN) to use 
Acacias Genome Reporter Matrix 
(GRM) to select and optimize some 
of Lilrvs lead awnpounds. Acacias 
yeast-based system for profiling 
drug activity is useful for evaluating 
the therapeutic potential of lead 
compounds, and it also has a role in 
the identification and validation of 
new drug targets. 

"We're using the ecosystem of a 
cell to allow us to deduce the mech- 
anism of action and target for any 
chemical." explains Bruce Cohen, 
president and CEO. "We screen for 
every target in a cell sinmihancous- 
ty...ustng transcription as a readout 



for how a cell is adapting to any 
perturbation;* he says. 

The CRM technology consists of 
two main databases: one is the 
genetic response profile, showing 
the effects of mutations in each 
individual yeast gene and compen- 
satory gene regulatory mecha- 
nisms; the other is the chemical 
response profile, which documents 
changes in gene expression in 
response to chemical compounds. 
Computational analysis and partem 
matching between the genetic and 
chemical profiles yields informa- 
tion on the specificity, potency and 
side-effects risk of a drug lead. 

Targeting Targets 

No longer is mapping and 
sequencing a gene— or the human 
genome — an end unto itself, but 
SEE TARGET, P. 15 



Sticky Ends 

Avigen received two 
grant o from the NIH & 
University of Cali- 
fornia for research 
on gene therapy for 
treatment of cancer & 
HIV infections . . .MRL 
Pharmaceutical Servi- 
ces, of Reston, VA, 
launched the TSM Bug 
Finder, which is able 
to locate & retrieve 
client -specified mi- 
croorganisms in real- 
time. . .Oenaia Sicor, 
Inc . will move its 
corporate staff from 
San Diego to Irvine, 
CA, by end of year... 



FDA accepted NDA from 
Sepracor for levalbu- 
terol HC1 inhalation 
solution. . .An 911.7m 
mezzanine financing 
has been closed by 
Activated Cell Thera- 
py, which changed its 
name to Dendreon Cor- 
poration. . .Astra AB 
will build major re- 
search facility In 
Walt ham, MA, and is 
also relocating Astra 
Arcus research facil- 
ity from Rochester to 
Boston area. . .Prolif- 
ic Ltd. team used a 
small peptide to in- 
hibit the E2F protein 
complex and induced 



apoptoeis in mammali- 
an tumor cells... Ver- 
tex Pharmaceuticals , 
Inc. and Alpha Thera- 
peutic Corp. ended an 
agreement to develop 
VX-366 for treatment 
of inherited hemoglo- 
bin disorders . . .Havi- 
Cyte received Phase 1 
SBIR grant for up to 
$100,000 from NIH for 
development of proto- 
type of ice NaviFlow 
technology for high- 
throughput screening 
...Covaxice Inc. will 
invest $31 million in 
expansion and renova- 
tion of its facility 
in Indianapolis, IN. 
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merely a means to an end. The criti- 
cal next step is to validate the gene 
and its pittein product as a potential 
drug target. The Human Genome 
Project continues to produce a trea- 
sure chest of expressed sequence 
tags (ESTs ) and a tantalizing array of 
complete gene sequences. 

Companies are applying a variety 
of functional genomic strategies to 
link genes to specific diseases and to 
multigcnic phenotypes. Yet the ulti- 
mate challenge for pharmaceutical 
companies is to sift through all the 
sequence and differential gene 
expression data to identify the best 
targets for drug discovery. 

Spinning off technology devel- 
oped at the University of North 
Carolina (Chapel Hill), Cytogen 
Corp. (Princeton. NJ) formed its 
wholly owned subsidiary AxCell 
Biosciences earlier this year. The 
young company is building a protein 
interaction database, cataloging all 
the interactions the modular domains 
of proteins can engage in with a 



range of ligands, in order to gain 
insight into protein function and to 
select the most critical interaction to 
target for drug development. 

AxCc'l* cloning-of-ligand-targcts 
(COLT) technology employs "recog- 
nition unite** from the company's 
genetic diversity library (GDU to 
map functional protein interactions 
end quantitatc their affinity. The 
company's intcr-functional protcom- 
ic database (IFP-dbasc) elucidates 
protein interaction networks and 
structure-activity relationships based 
on ligand affinity with protein mod- 
ular domains. 

Defining Disease Pathways 

Signal Pharmaceuticals, Inc* 

(San Diego, CA) integrated drug tar- 
get and discovery effort is based on 
mapping genc-regulating pathways in 
cells and identifying small molecules 
that regulate the activation of those 
genes. In collaboration with academ- 
ic researchers, the company has iden- 
tified a large number of regulatory 
proteins in several mitogen-activatcd 
protein (MAP) kinase pathways 
(including the JNK, FRK and p38 
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The Genome 
Reporter 
Matrix depicts 
a subset of a 
yeast army. 
Each colony 
harbors a GFP- 
reporter con' 
sttwifora 
single' gene. 
ColUvtivch: die 
army reports 
the expression 
of all yeast 
genes. 
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signaling pathways), which Signal is 
evaluating for the treatment of 
autoimrrnme, inflammatory, cardio- 
vascular and neurologic diseases, and 
cancer. Other target identification 



programs focus on the NF-kB path- 
way, estrogen-related genes and ccn- 
trabperipheral nervous system genes. 

Regulating cytokine production in 
immune and inflammatory disorders. 
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A strong chemical combination to help you grow. And flourish. 

Three hundred million dollars and ten years of hard work. That's what it costs to bring your biotechnology- 
tleriml therapeutic to the marketplace. 
Yfhich means, no room for error. 

Which means, in turn, you'd be wise to tap into the combined capabilities of Mallinckrodt and J.T.Baker: 
dual sources, trusted names for your chemical raw materials. 

Two separate GMP-produced brands offering the control of a single quality system and the convenience of a 
single audit process. 

We offer comprehensive product lines including USP salts, bioreagents. high purity solvents and 
chromatography products in Beaker to Bulk" packaging for easy scale-up. 

Call 1-800-S82-2S37. or access our wehsite at httpyA\w.mallhakcr.com. For dual chemical sources dedicated 
to helping you grow. Flourish. Succeed! 
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and modifying bone metabolism to 
treat osteoporosis arc the focus of 
Signal's collaboration with Tanabt 
Seryaku (Osaka. Japan). Signal has 
partnered with Organon/Akzo 
Nobel (Netherlands) to identify 
cstrogcn-rcsponsivc genes as targets 
for treating neurodegenerative and 
psychiatric diseases, atherosclerosis 
and ischemia, und with Roche 
Bioscience (Palo Alto. CA) to devel- 
op human peripheral nerve cell lines 
for the discovery of treatments for 
pain and incontinence. 

Exetixb' (S. San Francisco, CA) 
strategy for target selection is to 
define disease pathways and identify 
regulatory molecules that activate or 
inhibit those biochemical/genetic 
pathways. Based on the rending that 
these pathways are conserved across 
species, the company is studying the 
model genetic systems of Drosophila 
and Caenorhabditis elegarts. Using 
its PathFinder technology, Exelixts 
systematically introduces mutations 
into the genomes of these model 
organisms, looking for mutations 
that enhance or suppress the target 
disease-related gene. These novel 
genes then become the basts of drug 
screening assays. 

Cadus Pharmaceutical Corp. 
(Tarrytown, NY) is identifying sur- 
rogate ligands to newly discovered 
orphan G-protein coupled trans- 
membrane receptors of unknown 
function to determine the suitability 
of the receptors as drug targets. 
Inserting the novel receptor in a 
yeast system yields a ligand that 
activates the receptor. Access to a 
surrogate ligand allows the company 
to screen for receptor antagonists in 
the yeast system. 

'The antagonist plus the surro- 
gate ligand gives you two probes — 
an on probe and an off probe — 
which allows you to look at func- 
tion" explains David Webb, Ph.D., 
vp of research and chief scientific 
officer. A surrogate ligand also pro- 
vides information on which G-pro- 
tein interacts with the orphan recep- 
tor and its associated signaling path- 
ways, further clarifying the role of 
the receptor as a potential drug tar- 
get. Cadus* collaboration with 
SmithKline (Philadelphia) capital- 
izes on Cadus* ability to determine 
orphan receptor function, applying 
the technology to SmithKI toe's pro- 
prietary, newly discovered G-pro- 
tein receptors. 

Cadus* recombinant yeast system 
can also be used to screen cell and 
tissue extracts Tor natural ligands, 
and the company is accelerating its 
internal drug-discovery efforts in the 
areas of cancer, inflammation and 
allergy. A recent equity investment in 
Axiom Biotechnologies (San Diego, 
C A) gave Cadus a I icense to Axiom's 
high-throughput pharmacologic 
screening system for lead optimiza- 
tion and discovery. 

As its name implies, 
gene/Networks (Alameda, CA) 
focuses on identifying gene networks 
that contribute to multigcnic pheno- 
types and complex disease process- 
es. The integration of mouse and 
human genetic studies forms the 
basis of the technology. The Genome 
Tagged Mice database in develop- 
ment will serve as a library of natur- 
al mouse genetic and phenotypic 
variation. Disease-related genes 
identified in mice are then evaluated 
in human family- and population- 
based studies to confirm their clini- 
cal relevance and linkages to patho- 
physiologic traits. 

Blo cking Gene Expression 

Inactivating a gene known to be 
expressed in association with a par- 
ticular disease is one approach to 
identifying appropriate therapeutic 
targets. The target validation nnd dis- 
covery program at Ribozymc 
Pharmaceuticals, Inc. (Boulder. 
C< » applies the company's rir«r/ymc 
leelinolouy to achieve selective inhi- 
bition of gene expression in cell cul- 
ture and in animals. 

Correlation of the gene expres- 
sion inhibition wiih phenotype can 
SEE TARGET. P. 38 
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from poQ6 15 

suggest the relative importance of 
the gene in disease pathology. The 
company's nuc lease-resistant 
ribazymes form the basts of a col- 
laboration with Schering AG 
(Germany) for drug target validation 
and the development of ribazyme- 
based therapeutic agents, and with 
Chiron Corp. (Emeryville, CA) for 
target validation. 

With several antisense compounds 
now progressing through clinical tri- 
als, the concept of using oligonu- 
cleotides to inhibit gene activity is 
not new. But rather than focusing on 
therapeutics (levelopment, Sequitur, 
Inc. (Natick, MA) is creating anti- 
sense compounds for the purpose of 
determining gene function and vali- 
dating drug targets. Clients typically 
provide the one-year-old company 
with the sequence (or EST) of a 
potential gene target and, in return, 
Sequitur custom designs a series of 
three to six antisense compounds that 
yield a three-to-ten-fold inhibition of 
the target gene in cell culture. The 
company also provides oligofectins, 
a series of canonic lipids, to deliver 
the oligonucleotides to a variety of 
cultured cells. 

"Differential expression informa- 
tion is just for correlation, it doesn't 
tell function or confirm what would 
be a good target,*' says Tod Woo If, 
PhJJ., director of technology devel- 
opment at Sequitur. Whereas, anti- 
sense compounds will inhibit a tar- 
get Sequitur offers both phospho- 
rothioate DNA antisense com- 
pounds, and its proprietary Next 
Generation chimeric oligonu- 
cleotides, which have a higher 
hybridization affinity, greater speci- 
ficity and reduced toxicity, according 
to the company. 

Mining Pathogen Genomes 

Companies such as Human 
Genome Sciences (HGS; Rockvillc. 
MD). Incyte (Palo Alto. CA), 




AxCeJI Biosciences scientists say their technology enables the rapid and 
simple functional identification of the two essential molecular components 
of protein interaction networks: specific recognition units that bind distinct 
modular protein domains are identified and isolated using a combination 
structuml/funcnonat approach that uses both peptide phase display Genetic 
Diversity Libraries (CDL) and bioinformatics, and cloning of ligand 
Targets (COLT) technology utilizes recognition units as functional probes to 
isolate families of fntervctor proteins. 



Millennium Pharmaceuticals Inc. 
(Cambridge, MA) and Genome 
Therapeutics (Waltham, MA) are 
relying on high-speed DMA sequenc- 
ing, positional cloning and other 
strategies to identify specific micro- 
bial genomic sites that would be 
good targets for infectious disease 
therapeutics. 

HGS recently completed sequenc- 
ing of the bacterial pathogen 
Streptococcus pneumoniae, which is 
the focus of an agreement with 
Hoffmann-La Roche (Basel, 
Switzerland). Roche will use the 
sequence data to develop new and- 
infectives against S. pneumoniae. 
HGS and Roche have expanded their 
collaboration to include a nonexclu- 
sive license to access sequence infor- 
mation for the intestinal bacterium 
Enterococcus faecalis. 

Incyte Pharmaceuticals has com- 
pleted one- fold coverage of the 
Candida albicans genome, identify- 



ing 60% of the genes of this fungal 
pathogen. This genome will become 
part of the company^ PathoSeq 
microbial database. Incyte recently 
introduced the ZooSeq animal gene 
sequence and expression database. 
The database will provide genomic 
information across various species 
commonly used in preclinical drug 
testing, which may help to better 
define potential drug targets. 

Millennium Pharmaceuticals con- 
tinues to report success in identifying 
novel drug targets, having recently 
discovered a novel chemokine called 
neurotactin and a new class of MAD- 
related proteins that inhibit trans- 
forming growth factor beta (TGF-8) 
signaling. The company also 
received US. patent coverage for the 
tub genes, believed to play a role in 
obesity, and for the gene that encodes 
the protein mctastatin, which appears 
to suppress metastasis in malignant 
melanoma. ■ 




HIGH SPECIFIC ACTIVITY 
MICROBIAL ALKALINE 
PHOSPHATASE 
from Biocatalysts 

Biocatalysts Limited, the British speciality enzyme 
company, has developed a completely new type ol 
alkaline phosphatase with many advantages over the 
types most commonly used. 
It is of microbial origin with a high specific activity 
(unlike that from E colt) and with higher temperature and 
storage stability compared to that from calf Intestine. 
This is the first of several new generation diagnostic 
enzymes being developed by Biocatalysts Limited with 
greatly improved stability. 

• Non-animal source, no risk of BSE or animal 
virus contamination 

• Higher temperature stability than calf intestine 

• Much higher specific activity than from E. coll 

• Very high storage stability even in the absence 
of glycerol 

For further details on alkaline phosphatase and our other 
diagnostic enzymes contact us direct at the address below or 
within North America contact our US Distributor Kaltron-PeWbone 
'phone: 630 350 1116 or tax 630-350-1606 

Biocatalysts limited 

T reforest Industrial Estate Pontypridd Wales OK CFJ7 SUO 
Teh +44 (0)1443 843712 Fax: + 44 (0)1443 841214 
eHnall-foIly®Blocatatystsxom. 
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Pangea 

from ptQ+ 28 

Smith, now a computer program- 
mer, is an expert in systems integra- 
tion, Internet technologies and the 
application of industrial engineering 
principles to the drug discovery 
process. Before co-founding Pangea, 
he was the manager of software 
development at Attorney* Briefcase, 
a legal research software company. 

By being "in the trenches** with 
customers and collaborators, 
Bellcnson and Smith sensed the 
frustration of pharmaceutical 
researchers whose incompatible 
tools have impeded their progress. 
According to Bellcnson, "Most of 
them are geared toward analyzing 
one molecule at a time. IVs like emp- 
tying the ocean with an eye drop- 
per — an incompatible eye dropper at 
that A pharmaceutical company 
may have 30 different drug discov- 
ery teams with various approaches. 
The problem is to manage the 
process of experimenting with a lot 
of different approaches, to automate 
while maintaining flexibility." 

Gene World 2.1 enables 'integra- 
tion of the entire target discovery and 
validation process," BeUenson says. 
The commercial software package 
coordinates the entire process of 
sequence-data analysis and can be 
integrated with other programs and 
databases, according to Smith, who 
adds that it handles thousands of 
sequence results, organizes and auto- 
mates annotation and seamlessly 
interacts with growing genome data- 
bases. Simple forms and menus 
enable users to turn raw sequence 
data into crucial knowledge for drug 
discovery by applying algorithms to 
sequences, creating custom analysis 
strategies and producing useful 
reports, without the need for writing 
computer code. Gene World 2.1 runs 
on a variety of platforms and operat- 
ing systems. 

Pairing industrial relational data- 
base-management systems with a 
web-browser interface, Pangeas 
Operating System of Drug 
Discovery'" is an open-computing 
framework that allows client/server 
and Java-enabled web-based tech- 
nologies to collect, organize and ana- 
lyze drug discovery information for 
pharmaceutical companies to simpli- 
fy and accelerate drug discovery. The 
technology unites automated 
genomics database analysis for drug 
target site selection, chemical infor- 
mation database analysis and large- 
scale combinatorial chemistry pro- 
ject management and high-through- 
put screening project management 
for drug lead efficacy analysis. 
Pangea officials maintain that these 
integrated elements provide a unified 
environment for chemists, biologists 
and others involved in the drug dis- 
covery process to work together with 
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BiotfiforrnatfcHti cin design and 
save Strategies, such as the one 
shown here, that forward data 
through multiple-step analyses 
togkilty and automatically. 
Researchers throughout your 
organization cm tppty the same 
Strategies to their own data. 



commercial and public domain 
software. 

Pangeas Operating System of 
Drug Discovery can accommodate 
Sybase, Oracle or Informix relation- 
al database-management systems 
and any version of UNIX. It absorbs 
new data formats, databases, algo- 
rithms and analysis paradigms into 
the automated workflow without 
software modifications. Netscape 
Navigator" provides a friendly user 
interface from PC, Macintosh, and 
UNIX workstations. 

In the near term, Pangea plans to 
complete its bioinformatics core 
with two more programs. Gene 
Foundry, a sample tracking and 
workflow sequence package for 
DNA sequence and fragment infor- 
mation, will also offer interaction 
with robots, reagent tracking and 
troubleshooting. Gene Thesaurus, 
the other package is a "warehouse 
of bioinformatics data," says 
Bellensoa * 
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GTAC Chairman, Professor 
Norman C. Nevin, said 1996 saw 
"four important developments'*: an 
increase in enquiries and submis- 
sions made to GTAC; an increase in 
the complexity of submitted proto- 
cols; a continuing shift from gene 
therapy for single-gene olsorders 
toward strategies aimed at tumour 
destruction in cancer; and a growth 
in international sponsorship of UK. 
gene therapy trials. 

Since 1993. GTAC and its prede- 
cessor, the Clothier Committee, have 
approved 18 UK. gene therapy clini- 
cal trials (13 of which have been car- 
ried out), which are listed in the 
report Trie disease areas targeted by 
these trials include severe combined 
unmunodeficiency (1 trial), cystic 
fibrosis (6X metastatic melanoma (2), 
rymphoma (2), neuroblastoma (IX 
breast cancer (1), Hurlers syndrome 
MX cervical cancer (IX glioblastoma 



breast cancer, breast cancer with liver 
metastases, glioblastoma, malignant 
ascites due to gastrointestinal cancer 
and ovarian cancer. 

Copies of (he GTAC thrid annual 
report are available from the GTAC 
Secretariat, Wellington House, 133- 
155 Waterloo Road, London SE1 
8UG,UK. 

Coated Lenses Prevent PCO 

Scientists in the UK. say it may be 
possible to prevent posterior capsule 
opacification (PCO), a common 
complication following cataract 
surgery, by using the implanted pory- 
methylmethacrylate (PMMA) 
intraocular lens as a drug delivery 
system. PCO occurs in 30-50% of 
cataract surgery patients as a result of 
stimulated cell growth within the 
remaining capsular bag. The condi- 
tion causes a decline in visual acuity 
and requires expensive laser treat- 
rnent, thus negating the routine use of 
cataract surgery in underdeveloped 
countries, explains G. Duncan, at the 



